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Abstract
Knowledge on the determinants ofmore or less ambitious climate policies on the country level is still
limited, especially with regards to the 2015 Paris Agreement tomitigate global climate change. This is a
significant knowledge gap, especially given the review ofmany contributions to the Paris Agreement
due in 2021. I analysewhy some countriesmake insufficient pledges to reduce their greenhouse gas
emissions under the Paris Agreement, while other countries pursuemore ambitious climate change
mitigation goals. Using qualitative comparative analysis (QCA), the studyfinds that economic
recession, dependence on fossil fuels for energy generation, and levels of development are strong
predictors of insufficient climate policies. These results areworrisome in the context of the economic
recession triggered by theCOVID-19 pandemic as well as the continued predominance of fossil fuels
in theworld’s energymix.
1. Introduction
Anthropogenic climate change is among themost important global governance challenges of our time. Climatic
changes driven by human greenhouse gas emissionswill have negative impacts on food systems, water
availability, the prevalence of natural hazards and infectious diseases, economic development, and potentially
conflict andmigration [1]. Exceeding tipping points in the Earth system couldworsen those impacts, for
instance if large ice sheets collapse ormonsoon dynamics change [2]. Climate changemitigation is a significant
policy task.
Consequentially, there is considerable research on international climate regimes [3, 4] aswell as on the
drivers of highCO2 emissions on the country level.Work on the environmental Kuznets curve, for instance,
argues that countries with amedium level of economic development have the highest greenhouse gas emissions.
Less developed countries (due to poverty) and highly developed countries (due to better technologies, strong
tertiary sectors, and postmaterialist values), by contrast, tend to emit less CO2 [5, 6]. Other country
characteristics like high levels of democracy andmembership in international organisations are also established
predictors of lowerCO2 emissions [7, 8]. By contrast, research on country-specific drivers of climate policies
(rather than policy outcomes like CO2 emissions) is still sparse. There are several notable exceptions,
highlighting the role of climate change vulnerability, selective incentives set by international partners, levels of
democracy, and national identities as determinants of ambitious climate policies [9–11].
The question of why countries pursue ambitious or insufficient climate changemitigation goals is
particularly relevant in the context of themost recent 2015 Paris Agreement under theUnitedNations
FrameworkConvention onClimate Change (UNFCCC). This is the case for at least two reasons: First, according
to the Paris Agreement, countries set and submit nationally determined contributions (NDCs), that is,
individual pledges to curb greenhouse gas emissions [12].Most countries submitted their first NDCs under the
Paris Agreement in 2016,meaning their review is due in 2021. Second, the Paris Agreementmarks a new era of
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validity of insights from studies on earlier time periods (e.g., on theKyoto Protocol or theCopenhagen
negotiations) under these changed conditions needs to be tested.
However, paralleling the general literature on national climate policies, limited cross-case work has been
conducted onwhy some statesmakemore ambitious pledges under the Paris Agreement, while other do not
[13].Most comprehensive in this regard is a recent study byTørstad et alwhofind that democracy, vulnerability
to climate change, low coal rents and a small GDPper capita are correlated withmore ambitious reduction
targets under the Paris Agreement [14].
This letter analyses why countriesmake insufficient commitments to climate changemitigation. Specifically,
I use qualitative comparative analysis (QCA) to identify the drivers of weakNDCs under the Paris Agreement.
Results indicate that economic recession, dependence on fossil fuels for energy generation and, to a lesser degree,
level of economic development facilitate unambitious climate changemitigation commitments.
2.Methods and data
Qualitative comparative analysis (QCA) is themainmethod utilised in this article. QCA is a set-theoretic
approach highly suitable to revel complex patterns characterised by conjunctural causation (rather than linear
associations) and equifinality (several different combinations of conditions resulting in the same outcome) [15].
Themethod is thus increasingly employed in the environmental social sciences [16, 17].
When conducting aQCA, all datafirst need to be calibrated to reflect whether a case is in (=1) or out (=0) of
a defined set of countries (e.g., thosewith insufficient climate policies). Please note that these sets reflect
membership of cases (here: countries) in certain categories (e.g., democracies) and are not identical with the
entire sample under study. I use the fuzzy-set version ofQCA,which allows partial (rather than binary) set
membership scores (0, 0.33, 0.67 and 1 in this case). Afterwards, all possible combinations of conditions and the
corresponding empirical observations are listed in a truth table. TheQuineMcCluskey algorithm is then utilised
to conduct a logicalminimisation process indicating causal relations in the calibrated data. The resulting
solutions are characterised by a raw coverage and a consistency value (see Figure 2). Consistency indicates
whether a solution is free of contradictions and sufficient to explain the outcome. Its value should be at least 0.8.
Coverage indicates the explanatory value of (or the percentage of cases explained by) the solution [15].
TheClimate Action Tracker (CAT) analyses the nationally determined contributions (NDCs) of selected
countries (including allmajor emitters) under the Paris Agreement. It judges whether these pledges are
insufficient (or unambitious) in the light of (1) compatibility with the 2- and 1.5-degree goals, (2) the capability
of the country to reduce emissions, and (3) its historic greenhouse gas emissions (see figure 1 for an overview).
TheCATdata are used here due to their comprehensive and in-depth assessment of countries’NDCs [18].
Pledges in linewith the 2-degrees goal are considered fully out of the set of insufficientNDCs (0). Following
CAT’s definition of a fair share range, pledges in linewith under 3 degrees of warming are considered partially
out of the set of insufficientNDCs (0.33), while those implyingmore than three degrees of warming are partially
in the set (0.67). NDCs thatwould result in a temperature rise ofmore than 4 degrees are considered fully
Figure 1.Countries under study and combinations of conditions explaining their insufficient pledges under the Paris Agreement.
2
Environ. Res. Commun. 2 (2020) 101002
insufficient (1). Accordingly, the sample of this study comprises all countries for whichCATprovides full data
on the country level (n=32). This implies excluding the EuropeanUnion as all 27member statesmade one
combined pledge.
Themain analysis focuses onfive conditions andwhether they (alone or in combination) lead to insufficient
NDCs of a country: negative orweak economic growth (recession), the nature of the political system
(democracy), the level of human development, the relevance of fossil fuels for a country’s energy supply (fossil
fuel dependence), and vulnerability to climate change. The literature identifies these conditions asmost relevant
in driving environmental and particularly climate policies, and sufficient data is available for all of them [14, 19].
The conditions of highGDP, public support for emission reductions, and contribution of fossil fuels to a
country’s GDP are also frequently discussed by experts, andwere hence used in robustness tests. None of them
proved to have significant explanatory value (see supplementarymaterial is available online at stacks.iop.org/
ERC/2/101002/mmedia).
Data on economic growth and fossil fuel consumption (as a percentage of total energy consumption) are
sourced from theWorld Bank [20]. The polity2 indicator from the polityIV project is taken tomeasure the level
of democracy [21], whileND-GAINprovides information on vulnerability to climate change [22] and the
UNDPon the level of human development [23]. For economic growth, I use the average values for the pledge
year and the year before. For all other indicators, the study utilises data for the pledge year (or, if unavailable, the
year before).
For themain sufficiency analysis, I use the parsimoniousQCA solution, which is consideredmost reliable
[24]. I run several robustness tests, using different cut-off points and calibration thresholds, sub-samples of
cases, additional conditions, and alternative data forNDCambitiousness, democracy and development. The
main solution is highly robust (see supplementarymaterial).
3. Results and discussion
Figure 1 visualises the results of theQCA for the 32 countries under analysis, whilefigure 2 displays the results in
a tabular format. No individual condition alone can explain the lack of ambitious climate policies. However, the
first and second solution indicate that countries which experience an economic recession and either have a low
level of human development or a large share of fossil fuels in their energy consumption set veryweakNDCs. This
is plausible. AmbitiousNDCs require investments andmight reduce economic competitiveness of a country. A
government that is either resource poor (indicated by low levels of humandevelopment) orwould face huge
costs when changing the country’s energy supply (indicated by fossil fuel dependence) is unlikely to commit to
potential costly pledges during times of economic stress [14, 19].
Taken together, the first and third solution indicate that countries characterised by fossil fuel dependence in
conjunctionwith either a recession or high levels of human development avoided ambitious pledges under the
Paris Agreement. This is plausible aswell. Governments of countries that have built substantial wealth by using
fossil fuels (e.g., Saudi-Arabia, Singapore, USA) are less inclined to set ambitiousNDCs. Similar risk aversion
seems to exist for fossil fuel-dependent countries under economic stress (e.g., Argentina, SouthAfrica,
Ukraine) [25, 26].
Democracy and vulnerability to climate change, by contrast, play no role in the three solutions. This stand in
contrast to other studies, whichfind that democratic and vulnerable countries aremore likely to pursuemore
ambitious climate policies [27], including under the Paris Agreement [14]. One reason for thismight be a
difference in the outcome of interest, withme studyingNDC ambitiousness, while some earlier work focussing
onCO2 emissions[7] or bargaining positions in climate negotiations [9].
Another potential explanation relates to the differentmethods used.QCA iswell suited to detect
conjunctural causation, and a combination of two (ormore) conditionsmight have such a strong explanatory
power that other (individual) conditions are rendered insignificant. Vulnerability to climate change, for
instance, is certainly an incentive for countries to strive for ambitious climate changemitigation efforts. But
when these countries are fossil fuel-dependent and economically stressed (due to a recession and/or low levels of
development), the short-term benefits of less ambitiousNDCs could outweigh themedium- to long-term (and
uncertain) gains of reducing vulnerability [28].
Thefindings of this study are robust to 12 alternative tests (see supplementarymaterial) and can explain at
least 84%of the cases studied (and up to 97%, see supplementarymaterial). All three sub-solutions as well as the
overall solution pass the consistency threshold of 0.8 (see Figure 2). One should note, however, that solution 2
has a rather low coverage (as it only explains 2 cases)when compared to solutions 1 and 3 (which explain 7 and
10 cases, respectively), and it also slightly less robust (see supplementarymaterial). Solutions 1 and 3 have
thereforemore explanatory power.
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4. Conclusion
Taken together, the findings of this study paint a less optimistic picture for climate policies in the years to come.
Dependence on fossil fuels for energy generation and economic recession are identified as key conditions for
NDCs that are highly insufficient with regards to the 1.5- and 2-degree targets, with the level of development
playing aminor andmore complex role. The contribution of fossil fuels to theworld’s energy consumption has
hardly declined over the past 30 years [29]. Likewise, the COVID-19 pandemic, while having some positive
environmental impacts [30], will drive theworld into the deepest recession sinceWorldWar 2. The global GDP
is predicted to decline by 4.9% in 2020, which is worse that even themost severe economic crisis in the sample I
studied (Ukraine, 2016,−3.665%GDP growth) [31].
At the same time, scientific uncertainty as well as room for optimism remain. The analysis conducted here
detected robust patterns in statistical data. Process tracing and interviews with decisionmakers are an important
next step to unravel the causal chains behind thesefindings. These insights would also allow to identify entry
points for facilitatingmore ambitious climate changemitigation goals. Based on the findings presented here,
green stimulus packages in response to the pandemic-induced recession are a sensible policymeasure. They are
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